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(a) recovering immunoglobulin secreted by said 
immortalized B cells, or 

(b) recovering the genes encoding at least the variable 
region of said immunoglobulin from the immortalized B cells, 
and optionally modifying said genes to encode a modified 
immunoglobulin; 

(c) expressing said genes or modified forms thereof to 
produce said immunoglobulin or said modified immunoglobulin; 
and 

(d) recovering said immunoglobulin or said modified 
immunoglobulin. a 



S^L-^L_^ 46. A method for producing an immunoglobulin comprising 
a fully human variable region, wherein said immunoglobulin is 
specific for a desired antigen, wherein said method compri-sres 
the steps of: 

(a) administering said antigen or an immunogenic portion 
thereof to a transgenic mouse under conditioj*s to stimulate an 
immune response, whereby said animal prcxkfces B cells that 
produce said immunoglobulin specif ic^for said antigen, 

wherein the genome of said transgenic mouse is 
characterized by inactivated exogenous immunoglobulin heavy 
chain loci in which all of £ne J segment genes are deleted to 
prevent rearrangement of/che loci and to prevent formation of 
a transcript of a rearranged immunoglobulin heavy chain locus, 
and by inactivated endogenous immunoglobulin light chain loci 
in which genes are deleted to prevent rearrangement of the 
loci and to prevent formation of a transcript of a rearranged 
immunoglobulin light chain locus, 

and v^Kerein said genome of said transgenic mouse further 
comprised a DNA fragment of a human immunoglobulin heavy chain 
locust/the fragment being a Spel-Spel fragment commencing from 
the /VH6 gene and continuing through the human D segment genes, 
ian J segment genes and human constant region genes and into 



• 



the C5 gene of that locus, wherein said Spel-Spel fragmenty 
does not include a gamma constant region, and further 
comprises a fragment of human chromosome 2, said fragmei 
comprising Vk, Jk and Ck gene segments of a human 
immunoglobulin kappa light chain locus, and 

(b) recovering said immunoglobulin, 
provided that if said immunoglobulin comprises a hylman 
constant region, said human constant region is a/numan mu 
constant region or a human kappa constant region, or both. 



/ 



47. A method for producing an antigen binding fragment of an 
immunoglobulin, said fragment comprising A fully human 
variable region, wherein said fragment Jls specific for a 
desired antigen, wherein said method jdomprises the steps of: 

(a) administering said antigen/or an immunogenic portion 
thereof to a transgenic mouse und^r conditions to stimulate an 
immune response, whereby said arn-mal produces B cells that 
produce said immunoglobulin specific for said antigen, 

wherein the genome of said transgenic mouse is 
characterized by inactivated endogenous immunoglobulin heavy 
chain loci in which all jbf. the J segment genes are deleted to 
prevent rearrangement pf the loci and to prevent formation of 
a transcript of a rearranged immunoglobulin heavy chain locus, 
by inactivated endogenous immunoglobulin light chain loci in 
which one or morer genes are deleted to prevent rearrangement 
of the loci ancr to prevent formation of a transcript of a 
rearranged immunoglobulin light chain locus, 

and wherein said genome of said transgenic mouse further 
comprises/ a DNA fragment of a human immunoglobulin heavy chain 
locus, /Che fragment being a Spel-Spel fragment commencing from 
the VI16 gene and continuing through the human D segment genes, 
human J segment genes and human constant region genes and into 
thg C5 gene of that locus, wherein said Spel-Spel fragment 
d(6es not include a gamma constant region, and further 
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comprises a fragment of human chromosome 2, said fracparrf 
comprising Vk, Jk and Ck gene segments of ^JoHftrSn 
immunoglobulin kappa light chain locj 

(b) recovering said ipaiinrc5g^obulin specific for said 
antigen, and 

(c) pro^wtfing an antigen-binding fragment from said 
immunogitSbulin recovered in step (b) 



